
!"#$#%&"'()%*+
,-../%/"'0"%*"1)"%2"345'05%
6#'7"8)#'5%7#'%."1$#%9'#44:)%; *)$"'#

!"#$%&'"()&*%+%,%-."(/",,-(!.-0"((((
1'#233%+%"'4-(5"#6%.-$&.%-



!"#$!%& &'($)"



*&%!+,+& &'($)"



Riccardo Angela



!

!"#$%&'()&*!"#$%&'()&* %+#,--%.%"+.*%+#,--%.%"+.* %#/'/0'1)&/%#/'/0'1)&/.',#".',#" )-!"#$%&'()&*
.)0$2'%+(#

%+#,--%.%"+.*%+#,--%.%"+.*!"#$%&'()&*!"#$%&'()&*
.)0$2'%+(#.)0$2'%+(# '+3/

%+#,--%.%"+.*%+#,--%.%"+.*
'+3/'+3/(4"
%+#,--%.%"+.*%+#,--%.%"+.*
(4"(4" 0'1)&/

%#/'/0'1)&/%+#,--%.%"+.*%+#,--%.%"+.* %#/'/0'1)&/%#/'/0'1)&/
0'1)&/0'1)&/0'1)&/.',#"

%#/'/0'1)&/%#/'/0'1)&/
.',#".',#" )-
%#/'/0'1)&/.',#".',#"%#/'/0'1)&/%#/'/0'1)&/

)-)- "'&2*
.',#".',#" )-)-.',#"

"'&2*"'&2* 3"'(4(4" 0'1)&/0'1)&/0'1)&/.',#".',#"
%+/567

! !"#$%&'()*)#+%,*-"%.(/-%0*#1$/&*&%/.%("&2*(#,/(3%*$&'..*4*"$43%*$%56
7%*&%89%: ;<%-/$,=&%>*,=/',%)"$,*+#,/(3%&'22/(,

! ?*,=%@ABC%500*,*/$#+%8DE8F%-/$,=&G%?*,=%H(#4=GC%I%F%E 8<%3G



Muscoli respiratori

GRUPPO MUSCOLI FUNZIONE
PRICIPALE

Muscoli inspiratori

diaframma e mm 
intercostali inspiratori + 

accessori VENTILAZIONE

Muscoli espiratori 
mm addominali

Intercostali espiratori TOSSE

Muscoli 
bulbari 

mm orofaringe e laringe
DEGLUTIZIONE

e
PERVIETA’ VIE 

AEREE
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! FVC<80%of predicted and FEV1<80% of predicted with a normal F
EV1/FVC ratio indicate the presence of restrictive lung disease.

! The average decline of VC in ALS is 2.3% per month and follows a li
near course (Schiffman & Belsh, 1993).

!Median survival of patients with ALS with baseline FVC< 75% at di
agnosis has been shown to be 2.91 yrs, compared with 4.08 yrs with 
baseline > 75% (Czaplinski et al., 2006)

! Because FVC has been shown to predict survival and disease progre
ssion in ALS, it is useful as an inclusion or exclusion criteria for clinic
al trials (Brinkman et al., 1977; Czaplinski et al., 2006)

! Postoperative risk with PEG increases when FVC declines below 50
% of predicted (Kasarskis et al., 1999)
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• Normal VC is 60 to 70 ml/Kg of ideal body weight. Patients whose V
C drops 30 ml/Kg will experience decreased expiratory flow rates, wea
k cough, impaired secretion clearance, and risk of atelectasis (Bella & 
Chad, 1998; Mehta, 2006)

• If a patient's VC falls to 15 ml/Kg or 1 L, he or she is considered to be 
in acute respiratory failure. Continuous ventilation, invasively or noni
nvasively, is usually required at this point (Mehta, 2006)

• FVC of < 30% of predicted is used as an admission criterion for hospi
ce care.  



Inspiratory  Muscle 
Weakness

Expiratory  Muscle 
Weakness

Bulbar Muscle Wea
kness

Micro
atelectasis

Ineffective
cough

Shallow
dysfunction

RESPIRATORY
INFECTIONS / ATELECTASIS

Work
of breathing

Scoliosis

Daytime   ventilatory   failure

Death

Nocturnal hypovent
ilation 
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85 to 90% of total 
lung capacity

Glottic closure follows for about 0.2 “ 
and sufficient intrathoracic pressures 
are generated to obtain peak  transie
nt expiratory flows PCFs 360 to 1000L/min

Inspiratory  Muscle W
eakness

Expiratory  Muscle 
Weakness

Bulbar Muscle W
eakness





For patients with progressive neuromuscular diseases, ARF 
most often occurs during otherwise benign upper respiratory 

tract infections (URTIs).

During these episodes, already severe pulmonary dysfunctio
n is further compromised by bronchial mucus plugging and b
y further weakening and fatigue of inspiratory and expiratory 

muscles

Bach JR. Conventional approaches to managing neuromuscular ventilatory failure. In: Bach JR, e
d. Pulmonary Rehabilitation: the obstructive and paralytic conditions. Philadelphia: Hanly & Belfu
s, 1996; 285-301

Mier-Jedrzejowicz A, Brophy C, Green M. Respiratory muscle weakness during upper respirator
y tract infections. Am Rev Respir Dis 1988; 138:5-7



Common

Acute bronchitis/Upper respiratory tracts infections

Pneumonia
atelectasis

Heart failure

Causes of Acute Respiratory Failure in Neuro
muscular Patients Admitted to Hospital

Rare

Pneumothorax
Pulmonary embolism
Tracheal Haemorrage
Aspiration of food 
Malnutrition



¯ CVF

¯ MIP

¯MEP

¯ SaO2

ETCO2
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Prolonged NIV use (6 days).

PSV 10 cmH2O, PEEP 5 cmH2
O.

Turbine ventilator.

Ambient air +O2.
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Tracheotomia
La Tracheotomia è l’apertura della parete tracheale e d
ella cute che consente la comunicazione diretta tra trac
hea cervicale ed ambiente esterno e permette un passa
ggio d’aria tale da garantire una respirazione efficace. 

Tracheostomia
La Tracheostomia è la creazione di un’apertura permane
nte della trachea mediante abboccamento della breccia 
tracheale alla cute cervicale.



La presenza della Tracheotomia modifica l’anatomia cervicale 
ed altera la fisiologia respiratoria:

• Riduce lo spazio morto respiratorio;

• Modifica il calibro tracheale;

• Apporta variazioni volumetriche dei parametri di capacità respiratoria;

• Non consente il condizionamento dell’aria.



Complicanze Intraoperatorie

• Emorragia
• Lesioni alle strutture anatomiche contigue
• Turbe del ritmo, arresto cardiorespiratorio

Complicanze Post-operatorie Precoci

• Emorragia                                            Dislocazione della cannula
• Pneumotorace                                     Infezioni
• Pneumomediastino Enfisema sottocutaneo
• Ostruzione della cannula                     Disfagia

Complicanze Post-operatorie Tardive

• Emorragie                                            Infezioni
• Stenosi tracheale                                 Granulomi
• Fistola tracheo-esofagea                     Fistola tracheo-cutanea
• Ostruzione della cannula                     Erosioni cutanee
• Dislocazione della cannula                  Cheloidi
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Inefficace se il paziente 
tiene la bocca aperta



Maschere Oro-Nasali







In Acuto















Come pulire l’interfaccia























ALLARMI!!! 

Quali sono gli allarmi più comuni? Quali sono gli allarmi più comuni? 
Quali possono essere le cause?



TIPO DI ALLARME CAUSE

VOLUME MINUTO BASSO Perdite dal circuito
Disconnessione circuito
Cannula scuffiata

VOLUME CORRENTE BASSO Perdite dal circuito
Disconnessione circuito
Cannula scuffiata

PRESSIONE INSPIRATORIA ALTA Acqua all’interno del circuito
Presenza di secrezioni all’interno del 
circuito
Broncospasmo
Tosse
Aumentata resistenza all’interno delle vie 
aeree

PRESSIONE INSPIRATORIA BASSA Perdite dal circuito
Disconnessione circuito
Cannula scuffiata

PRESSIONE ESPIRATORIA (PEEP) 
BASSA 

Disconnessione dal circuito
Cannula scuffiata
























